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Abstract of WO9800407 

Fluorinated triallyl isocyanurates of general 
formula (I) [wherein at least either of X and Y is 
fluoro; and the other thereof is hydrogen or 
fluoro]. These isocyanurates exhibit excellent 
vulcanizing properties, even when used as the 
cross-linking assistant for elastomers required to 
be heat resistant, particularly for fluororubbers. 
The resulting vulcanizates are excellent in 
mechanical properties and heat resistance. 
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(57) Abstract 

Fluorinated triallyf isocyanuratcs of 
general formula (I) [wherein at least either of X 
and Y is fluoro; and the other thereof is 
hydrogen or fluoro]. These isocyanurates 
exhibit excellent vulcanizing properties, even 
when used as the cross-linking assistant for 
elastomers required to be heat resistant, 
particularly for fluororubbers. The resulting 
vulcanizates are excellent in mechanical 
properties and heat resistance. 
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2s n + q^l) 



7 



WO 98/00407 



PCT/JP97/02253 



(4) CH 2 =C (R l ) COOR 1 
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2 OCOCH=CH !N BrCF ! CF ! CF 2 CF 2 CH ! CH 2 OCOCH = 
CH 2x I C F 2 C F 2 C H 2 C H 2 0 C O C H= C H 2x ICH 2 CH 2 OCO 
CF*CH 2 , I CH 2 CH 2 OCOCH=CH 2 f^5;i*<-c§5o 
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CF 2 =CFCH 2 v U CH 2 CF=CF 2 
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Nguyen, T. £ J. Org. Chem. . 54 (23), 5640-5642 (1989) Cte«$ 
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(0.5 7mol) ti?xf;Vx-f^7 5 ml O^fctetPU 
y f-yuu 4Myif;px-f;i/M8 0 OmK^^HJ^i* 
1. 1 2mol)£}g£UTRJC&-ti\ 2. 3. 3 - h U 7/l/to7 U ;l/7;l/=» 
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2. 3. 3 - h ij7^n7'J^7*a-^3 9. 8g(0. 3 5 3mol) „ 

h ij7xi^*X7-f vl 4 0g(0. 5 3 3ool) . >T?;Ug?l 1. 4g(0 
.0 88 3mol) LV/f'A'T-b K8 0 0ml£?g£U £CDig£?££ 
»#U 7'/y*M:yB<W;l/0 4 0% VJV^>mf&iO. 5 2 8mol) 

•>'J^y;V60 5cm*5A 0 : n-^*-*>/ V )V 
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3. 2. 4 Hz) o 

,9 F — NMRCCDC13) 6 : - 9 8. 7 7 (1 F. ddt. J = 68.7. 
3 3.9. 2. 4Hz). -116.41 (IF, ddt, J = 114.7. 68. 

7, 3.3Hz), -180.12UF, ddt, J = 114.7. 33.9. 1 

8. 6 Hz) o 

IR(KBr): 3024. 1 804, 1 70 4. 1 4 5 0. 1 1 76. 
9 7 9o 

mmm2 

1. 3. 5- V t/x (2. 3-^7^o-2-ro^) -1.3.5 

- h y 4. 6 - h y^^o^Bfe 

t* y 7;Pto7'J^7/l'3-;H 8. SgO^if^/l'i— 7->;K4 0 0ml) 
i&tel^ Ot-C^yuy 0 6Mx-f;«)l 7 5mi£lB$ 

i*-?tiax.tz 0 ssE^s**-r-/i//<x (4 0*0 irotf, 1 . 5 ^nassti u 

tz 0 RfoteZmVO'CKftmL, *2 4mU 1 5%7^WHti- h y -7 

R£*U HtE.m&iz£t) 2. 3-i?7;i/tD7'J 7i/T^3-;w9. 5g£?# 

1 H — NHR 6:1.96 (1H, t. J = 6. 5 Hz) . 4. 4 0 C2H. 
ddd, J = 2 1. 8. 6. 5. 5. 3 Hz) . 7.0 8 (1 H. dd. J = 7 6. 
0. 2. 9Hz) o 



15 



WO 98/00407 



PCT/JP97/02253 



"F-NMR 6:-l 6 7. 7(1 F, ddt. J = 129.7, 2.9. 2 
1.8Hz). 1 7 8. 5(1 F. ddt, J-1 2 9.7. 7 6.0. 5.3Hz) c 

2. 3-^-7^DTU^T/U3-yU6. 7 4gs *>T*;US?2. 6 4g*> 
ZtfbVy 4 >2 1. 5g©^pff-;l/7-fe h7 5 K(l 5 Oml) 

MlCTTV^^^'K>K^i^l/(4 0% hA/x>^)3 5bi 

^A^n^- [it>BE*-5A : frY?'*? {r ST- 4 

00 E3l : &4 k g f „ : n -'s+lf- v/B^®-^f-/P (2? git 1 5 
: 1) ] CckOttSHU ^IHaW^l. 2 7g«-®^o *6&9 8%£U:o 

'H-NMR 5 : 4.90 (2H. dd. J = 16. 1. 4.0Hz) , 7. 

1 8 (1H. dd. J = 7 4. 5. 3.0Hz) e 

"F-NMR 8 : -1 6 7.24 (IF. ddt. J = 130.1. 3.0, 
16.1Hz). -176.35 (IF. ddt. J = 1 3 0. 1. 74.5. 4. 
OHz) „ 

1. 3. 5 - b t> * (3-7J\'*n-2-?v'<-jV) - 1, 3, 5 - h U 
Ti?>- 2. 4, 6- h V*><D&1&. 

TVJVya ; K (1.0ml) , N-^'n^n/N^gM' « H(8.0g) % 
2. 2 , -T'/b*X-rv^^-n-h>J;l/ (5 0mg) J: tf^ y-t? > 0 
ml) cdS&®j£, xf 1 U-:/ICi*AU 80t-C2 

ft©il-c{|fcsm«i ('O-e^ft) „ >t?;hj=:^- h v ?A*g (2 
0 Omg) te£Xfi?* s f-)\>T J z YTl K (10ml) ©I^^^ 8 0 °C 
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I H — NMR (CDCls) 5: 4.3 6-4.4 2 (m, 6/5H), 
4. 5 9-4. 6 5 (m. 4/5H) . 4. 8 1 — 5. 1 1 (m. 2/5 H) , 
5.40 — 5.63 (m, 3/5 H) , 6.35 — 6.80 (m. 2/5 H), 
6. 63-7. 12 (m, 3/5H) „ 

"F-NMR (CDC1 3 ) d:-12 1.66 1 22.38 <m, 

3/5 H) . -124. 5 2 1 2 5.20 (m, 2/5H) » 

IR(KBr) :168 1, 1455, 1 1 1 4, 923 cm" 1 , 

1. 3, 5- h V*(2, 3. 3- h >; 7;l/^-n - 1. 3. 

5 - h U T >- 2, 4 , 6 - h 'J * 

3,5- HJX(2. 3. 3 - h U7Wd-2-^o 
^--flOl, 3. 5- h VTV>-2. 4. 6- h U:*>8 2. 2og(0. 2mniol) 
> Rtf/*— N*1f2. 5B (3. 5-^y^^-2, t 
-Ji-^^^-y-V) 8 7ng(0. 3mK}l)&-y->-7JUmzAti. m^m^ 
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TG2 2 0) {w«J:t)Sfl^bfco ##2aj&l*3 2 Om^fc e «tt£li* 2 
0 Oml/miij©£Svma«E«*U 2 OTttt&MauKl 0X:/BinT6 0 0X>£ 

t#sau * y^- 1 o^iciij^L^as^^zistL^o 
nmm4 

1. 3, 5- h U *(2, 3-^7^o-2-^n^-yb)- l, 3, 5- 

h y r*>>-2, 4. 6- h y*>©HMa:fi& 

1. 3. 5 - h yx(2, 3. 3- h y 7;^n-2-^n^jiyi/)- 1, 3, 
5- hUTy>-2, 4, 6- h ';*>Ktt*.T£ifc«2TMffcl. 3,5- 
h y^(2. 3-> ? 7^n-2-^'D^-;l/)-l, 3. 5 - h 'J Ti?^- 
2,4,6-f*y*>71.4nig(0. 2nmol)£^fc£ifl.|*llifc0!| 3 

h y T y V S'T 2 U- h ©HUi&fi^ 

1. 3. 5- h yx(2. 3, 3- h !l7;^D-2-yn^)-i, 3, 
5- h'J7i?>-2, 4. 6- b V # >{Cftx.T h 'J 7 'J /I/-/ V isT Z U— 
h4 9. 9mg(0. 2mol)*fflt^fcJBl^J«*«3 tl^t|£D^^*cS^^To 
/Co a^F^til^, #PMKJi2 7 0Wkr>tz o 

1. 3. 5- h y X (2-7^d-2-7'd^— yl/) - 1, 3. 5 - h 'J 
7?>-2. 4. 6- h y *>©HMBifi£ 

1, 3. 5 - h 'J X C2, 3, 3 - h y 7;M*o - 2 -^n'*-^) - 1, 
3. 5- HJ 7S>>-2. 4. 6- h V *>Kft;iT&fc<D7j8T£j?£Urt: 
1.3.5-hy^ (2-7;Vtn-2-^a^;P) -1.3, 5- HUT 
i?>-2. 4, 6- h y^*>6 0. 6og (0. 2mmol) £ffi<^rt:J6Wli||;HS0!l 
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1. 3. 5 - h VMS. 3-^7^D-2-^n^-^)-l. 3.5- 
h UT^>-2, 4. 6- b tf*>®JtMBlg£ 

1. 3, 5- h ';*(2, 3, 3- h>; 7;M-d- 2 - "7 n 1. 3, 
5-htfTS>>-2.4.6-h';* >Kft*T^o2r&T?£-fi£ L/: 1 , 
3. 5 - h y XC3, Z-Vi fr*u-2-"7u*\—)\, > )- 1, 3. 5 - h y 7 
^>-2. 4. 6 - h U^->7 1. 4ag(0. 2na»ol)^ffl^fcjy^«Hife0d 3 

1. 3. 5 - h U M3-7Jl>*u- ju)- 1. 3 » 5 — hU7 

^>~2. 4. 6- h U^-^cD^afi^ 

1. 3, 5- h y *(2, 3, 3- Y V 7fr*u- 2 -:/o^— l, 3, 
5-hy 7 ^-2.4,6-1* y*>Ktt;iT^%0Jl 1. 3.5- 
h U X(3 - h U 7^n-2-^n^-^)-l. 3. 5- h U 7i^>-2, 
4,6-hy*>60.6ng(0. 2»mol)£fflV>fc£WiHJfe0lJ3 <h|ol*llCD 
^■eS^^if^fco S^H{i2^. 0 5Wo/: 0 

|g%flJ5~7:fc<fcCfJti£fl5~6 

S 1 IC^ VtztiZ&Kft otSsiiM, 8 a £ B££ It, 

lD5ffi«a^^-ISSS!Us h^-^(J I S IIffi)*ffllvc* 160 

£tz, 16CCX 3 0#©> r l/X;to«ii:fc<fctf 1 80tx 4 BtRgcD*-:/ 
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ownkomm. mitum, te&vmffi7%z.m&cr>mj£.te. j is k 6 
301 izmmLTft^tZo 

7yl/^-D^^U>/>'^-7^n ^^Hf^^j.-r-yU) /l, l, 2, 

;VJ£5 9. 9/3 9. 8/0. 3) £ftS£&#TS!i§S;ia*:., A-^-Jfe 
K(ML, +I0 1 0 0t)6 9. 3>7#^fi0. 311 %®^'-7;i/tDX7 
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